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The invention relates 
comprising an optical board conr.< 
bly (5) terminating a plurality 



circuit board (3) comprisiag a cji^vity (50)| for at least one em- 
bedded device (4), said circ 

(52) . j"The ciircuit boJrd 



positioning elements 



plate (51) exposing said cavity] (SO) and having an accurate po- 
sition with respect to said cavd ty (50) and said ferrule 
assembly (9) comprises second petitioning [elements (24) adapted 
to cooperate with said finst positioning ejlements (52) made 

available by said plate (51) toililign said terminated optical 

fe ij |r 

fibres (40) and said embedded device (4) 



+Fig . 5A 



ABSTRACT 

p an optibal alignment system 
tor (8) jwith a ferrule assem- 
Ij: optical 1 fibres (40) and a 



said circuit illjoarcl (3) (comprising first 



(3) comprises a 



i ! 



m 
O 



WL5710 IiG/jcili 

Optical alignment system 

The invention relates to an optical alignment system 
comprising an optical s ^^a^^gpaoiwictor with a ferrule assembly 
terminating a pltirality of optical fibres and a circuit board 
comprising at least / : one cavity for an embedded device, said cir- 
5 cuit board cqnp£±sa^ elements. 

WO o£M^^ optical coniiector for use 

with an electro-optical The optical connector comprises a 

redundant alignment system wherein a female self -alignment body 
is provided with a tapered : channel and a tapered male self- 

10 alignment body; 3is.ed to .fit, closely into the tapered channel of 
the female Vbo^#MSr5kp^e^tJie -'female body is aligned with the 
sides of ^ v <£^f|J^pc|i1tV-bd^rd- embedded -.right angle xnterface 
body. This comprises precision alignment 
holes for alignment pins/extending from the male body. Off -board 

15 optical fibres.tea^nat^ in the male body such that optical sig- 
nals provided over tlie fibres' "may be transmitted via a plurality 
of optical conductors; in a tight 'aiigle interface, body with an 
integrated mirror" to and from a plurality of embedded optical 
fibres in a multi'rlayer ' circuit board. 

20 The prior art optical connector is disadvantageous in 

that the redundant aligiim^rit -.system results in a tolerance - 
stack-up that is detriTuental f or the performance of the optical 
system in terms of transmission of optical signals. This toler- 
ance stack-up results ;frojch ; .the unavoidable inaccuracies in close 

25 fitting of the several bodies o£ the prior art optical connec- 
tor. 

It is an object of the invention to provide an optical 
alignment system having a reduced tolerance stack-up. 

This object is achieved by providing an optical align - 

3 0 ment system characterized in that said circuit board comprises a 
plate exposing said cavity and having an accurate position with 
respect to said cavity and said ferrule assembly comprises sec- 
ond positioning elements adapted to cooperate with said first 
positioning elements made available by said plate to align said 

35 terminated optical fibres and said embedded device. The toler- 
ance stack-up here only comprises the position tolerances of the 



2 



plate to the cavity increased by the tolerance of the connector 
housing to the plate. Moreover another tolerance stack is pro- 
vided by the inaccuracies arising from the positioning of the 
first positioning elements to the embedded device and the first 
5 positioning elements to the second positioning elements of the 
ferrule assembly. Both tolerance stack-ups are less than in the 
prior art system. It is noted! that alternatively the second po- 
sitioning elements may be provided in another part of the 
optical board connector. 

10 In an embodiment of- the invention the first positioning 

elements are provided as separate elements on or within said • 
circuit board. The plate may comprise holes adapted to cooperate 
with said first positioning elements and to position said plate 
with respect to said cavity. -In this embodiment both the plate 

15 to cavity and the ferrule assembly to the device are aligned by 
the first positioning elements. 

Alternatively the first positioning elements are pro- 
vided as alignment pins on thp plate itself* In this embodiment 

the plate must be positioned with respect to the cavity without 

i 

2 0 the aid of the first positioning elements, e.g. with a pick and 
place machine. However, in this embodiment the alignment pins 
can be manufactured very accurately with respect to the opening 
in the plate for exposing the : cavity. The alignment pins may 
protrude within the circuit bbard to facilitate positioning of 

25 the plate with respect to the cavity. 

In an embodiment of; the invention said plurality of op- 
tical fibres constitutes a high density array and said second 



30 



35 



positioning elements comprise three alignment pins or holes po- 
sitioned with respect to the'jcentre of said array. Especially 
for large arrays of optical f fibres, misalignment resulting from 
differences in thermal expansion coefficients of the various 
components may give rise to unacceptable optical losses. By po- 
sitioning the second positioning means with respect to the 
centre of the array of optical fibres, the distance between the 

no influence on thermal misalign - 
starts from the centre of the 



second positioning means has 
ment as the thermal expansion 
array . 

In an embodiment o: 
comprises a housing for said i 



J the invention the circuit board 
embedded device adapted to pre- 
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In an embodiment of| 

j 

is movably contained by said 



position said optical board connector. This housing may be posi- 
tioned on the plate and emplojyed to fixate the optical board 
connector to the circuit boazjd 

the invention the ferrule assembly 
optical board connector. This fa- 
cilitates alignment of the optical fibres with the embedded 
device . j 

In an embodiment of the invention the ferrule assembly 
comprises a ferrule plate protruding from said board connector 
within said cavity. Such an arrangement provides a small and 
better controlled gap between the optical fibres and the embed- 
ded device as a result of whidi alignment tolerances have less 
influence on the optical signal loss. 

;the plurality of optical fibres 
'array of optical fibres. In such a 
the alignment of the various parts 



In an embodiment of 
constitutes a two-dimensional 

i 

high-density array control of 



of the system is particularly relevant . Preferably said ferrule 



assembly comprises holes fpr 
said holes comprising at leafe 



an optical board connector wx 



circuit board comprising first 



for at least one embedded device comprising the steps of 
- providing a plate with aha 



ing said optical fibres 
second positioning eleme 
ating with said first pc 
The invention will fie 
to the attached drawings, whj 



terminating said optical fibres, 
one substantially straight edge, 
The shapes of these holes enalbiLe to combine adequate fixation or 
delimitation of the optical fibres with ease of manufacturing of 
these holes resulting in rediiCsd vulnerability of the system for 
alignment tolerances . 

The invention also 
plate for use in a system as 



relates to a ferrule assembly and a 
described above. 
The invention further relates to a method for aligning 



ijfci terminated optical fibres and a 



positioning elements and a cavity 



1 opening exposing said embedded 
device and positioning ^aid. plate with respect to said cav- 
ity such that said first j positioning elements remain 
available; 

positioning said board connector onto said plate and align- 

ftith said embedded device by having 
nts of said board connector cooper- 
itioning elements. 

j further illustrated with reference 



cjh. show a preferred embodiment ac- 



cording to the invention. It JwjLll be understood that the inven- 
tion is not in any way restricted to this specific and preferred 
embodiment > 

Fig. 1 shows a sche 
backpanel system; 

Fig6. 2A-2C show a 
embodiment of the invention; 

Fig. 3 shows an exp| 
nector assembly according to 
Fig. 4 shows a vie 
sembly in assembled state acc 
invention; 

Figs. 5A and 5B shoj 
alignment system according tcj 

Fig. SA and SB sho* 
ded device; 

Fig. 7 shows an op 
cording to the invention opt J 
device; 

Figs. 8A-8C illust 
position elements according € 



latical illustration of an optical 



5ibre fixation part according to an 

Joded view of an optical board con- 
In embodiment of the invention; 

•i" 

>of an optical board connector as- 

jii *" 

ceding to an embodiment of the 

»• 
j! 

a\\ illustrations of the optical 
Man embodiment of the invention, 
ja system card comprising an embed- 



cope with thermal misalignment^!, effects 



Seal board connector assembly ac- 

I ! 

eally connected to a board embedded 



ill 



jte an arrangement for the second 
an embodiment of the invention to 



ill;' an alternative embodiment of an 



Figs. 9A and 9B shcj 
optical board connector asseij 
the invent ion . 

In Fig- 1 an optic 
backpanel 2 and a system card 
with an embedded device 4 

•a] 

active optical or electro- opi 
tion of a vertical cavity s 
sensor, or a passive compone* 
embedded optical waveguides 
connects a plurality of opti, 

cal cables 7 to a surface moulted optical board connector 
assembly 8. The surface mounJUd board connector 8 comprises a 



ij!ly according to an embodiment of 

system 1 is shown comprising a 

;or printed circuit board (PCB) 3 

embedded device 4 may e.g. be an 

.cal component, such as a corabina- 

:|ace emitting laser (VCSEL) and a 

such as a mirror or one or more 

\j& connector assembly 5 optically 
TP 

• EL cables 6 via the off -board opti- 



ferrule assembly with a f ibrep 
and a ferrule part or ' f errul"'! 



Ifixation part or ferrule holder 9 
v 

plate 10 protruding from the as- 
sembly 8- The fibre f ixationljiart 9 cooperates with housing 11 
of the board connector assemBLy 8 to control the gap G between 



the surface of the ferrule part 10 and the device 4. The optical 
cables 6, 7 may comprise a plurality of ribbon cables, each of 
said cables comprising a plurality of optical fibres. Optical 
signals may be transferred over those optical fibres to or from 
S the device 4. The device 4 is' embedded in the PCB 3 and con- 
nected to other components (not shown) via waveguide 12 . 

Pigs. 2A-2C show various aspects of the ferrule assem- 
bly. The fibre fixation part 1 9 has a step-like shape. The 
ferrule part 10 is preferably a high-density ceramic plate with 

10 two-dimensional array of through-holes 20 for individual optical 
fibres. The holes 20 comprise substantially straight edges 21, 
as most clearly visible in, Fig. 2B. Preferably the edges 21 of 
the holes 20 form a polygon, : such as an octagon shown in Fig. 
2B. The ferrule part 10 is thin, e.g. in a range of t=0 .3-0 ► 5ram, 

15 allowing the provision of a large amount of substantially paral- 
lel through-holes 20 per unit area. Moreover the holes 20 
preferably are tapered, i.e. \ the dimension dl at the entrance 
side for the fibres is larger than the dimension d2 at the fi- 
bres stopping side to facilitate insertion of the optical 

20 fibres. The dimension d2 is ei.g. in the range of 125-128 micron, 
such as 127 micron, while the pitch, i.e. the distance between 
adjacent holes 20, is e.g. in. the range of 0,15-0,3 0 mm, e.g. 
0,25 mm or 0,2 mm. Such a Configuration enables a low loss con- 
nection between a large two-dimensional array of optical fibres 

25 and a device 4, at least f or ; multimode signals. The fibre fixa- 
tion part 9 further comprises' a support part or lip 22 for 
maintaining said fibre f ixati'on part 9 in the housing 11 of the 
optical board connector assetribly 8 (shown in Figs. 3 and 4) and 
location surfaces 23 „ Fibre fjixation part 9 also includes guid- 

3 0 ance openings 24 for receivirig .alignment pins 52 (Figs. 6A and 
6B) , The ferrule part 10 is. the subject of a co-pending patent 
application ("Ferrule assembly for 'Optical fibres") of the ap- 
plicant of the same date. The* featiires and advantages of the 
holes 2 0 and the method for manufacturing these holes, the mould 

35 and method for manufacturing; [such ■ a mould are herewith incorpo- 
rated by reference. The fibre* fixation part 9 comprises an 
opening (not visible, in Fig. j2A) ' opposite to the ferrule plate 

10 to receive the optical fibjresi 

i 
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20 



25 



35 



i • 



comprising a housing part 



Fig. 3 displays a plurality o 



5 die epoxy elements . 30 and 



11A 

4' 1 



fixated' in two fdbre fixation parts 9. 



It should be appreciated, tlpat 



be auitable for more or lesk optical cables 7 and more or less 

• - . . - ! V". I 



fibre fixation parts, kS> - ap, 



ew.g 



10 tical cables 7. The* entrarices 



structures 32 to position 



fixation partk .9 L'^tp^allbW 
yond the hou^^i^j^^''- Th^^ 



oded yiew of. an optical board con- 



Fig. 3 shows an expl 
nector assembly 8 according tc an embodiment of the invention 



and a 1 housing cover 11B. Further 
opti'cal cables 7 bundled by bun- 



the. optical cable assembly 8 may 



shown in Figs* 9A and 9B. 



The housi!^ entrances 31 for the op- 

31 aire provided with internal 
or hold the bundle epoxy elements 



30. Further the housing part 11 A comprises' a support structure 
33 adapted to cooperate with l;he -support parts 22 of the fibre 

ferrtile plate 10 to protrude be- 
Kduj3ing Ipart 11A also comprises 



mounting ele^nts- 34. f or, mojanting the housing .11 to the board 3, 

e.g. by employing the housing! 54 of the embedded device 4, as 

shown in Fig. 7. Further the \ housing part |llA comprises curved 

sections 35 to guide the optical cables 7 from the entrances 31 

to the holes 20 of the fibre fixation parts 9- The radius of the 

I | 'i I . i | i ^ 

curved sections 3-5 may be in the range below 5mm, e.g. 2mm espe- 

cially if the optical f ibar^f 

curvature may diminish the! _ 

I !' . 

board connector assembly . 8 ^considerably. 



lire of plastic (POF) > Such a small 
; total height H (see Fig. 7) of the 



The housing top 
resilient members 37 , sucIpl 



'I 



11B 

ibi 



assembly") of the applicant -o 



9 as described in 



float functionality to. thej|fe_ 

detail in the co-pending 'application ("Optical board connector 



V 



the I same date. The detailed, de- 
30 script ion with regard to. the pirotruding part of the ferrule and 
the springs is incorporated^ by preference from this co-pending 



application. The housing top 

Hp , 

ing part 11A to constitute] |an 
housing 11 for the .assemb 



Fig. 
Fig. 



4 shows a view of the 



3 in an assembled stafek. 



4 a 
;bp 



co^^ises curved sections 36 and 
springs. The springs 37 provide z- 



le iassemblies 

ill 



1Bi£s sized ,to fit with the hous- 
appropriate board connector 

i ill 

ical .'board connector assembly 8 of 

identical reference, numerals are 

i I " 



used to indicate identicaa^f eatures . Clearly the fibre fixation 



part 9 with the f errule parf 10 protrudes from the connector 
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housing 11A. The holes 20 ( 
cal fibres 40 of the optic 



see 



ai 



Next the operation ofj t;h<s 

to jFigs 



the plate 51 (Pig- 5B) . In 



4 T 1 II 

pins 52 may also be integral parts- 



cablles 



2A) fixate individual opti- 
7. 

optical alignment system will 
be illustrated with respect: to jFiga. 5A and 5B. The optical 
alignment system comprises , the ^oard connector 8 that is surface 
mounted on the PCB 3. The bbard coUnector 8 has a ferrule assem- 

ji » j! ' 

bly 9 terminating a plurality of : o 
PCB 3 comprises a cavity or 
ded device 4. The PCB 3 is 
opening to expose the embed 
a ceramic material as such 

expansion coefficient. Altdmativelfy the plate 51 may be of a 
material having a similar thermal!. 
PCB 3 - The PCB 3 comprises 
first positioning elements' 



k _^ Optical fibres (not shown) . The 
;| opening; 50 (Pig- 6A) for the embed- 
V/ith a plate 51 having an 
ce 4. The plate 51 is e,g. of 



covere 
edideji 

a material exhibits a small thermal 



Expansion coefficient as the 
::irst [positioning elements 52. The 
or alignment pins 52 either are pro- 
vided in the PCB 3 as separate (elements (Pig. 5A) or are part of 



M 5 f 



rate alignment pins 52 available - by holes 53- The alignments 



from the plate 51 into the' 



The ferrule assembly 9 comprises 'second positioning elements or 

the alignment pins 52 made 
the terminated optical fibres 



holes 24 adapted to cooperate 



available by the plate 51 tp aligr 



and the embedded device 4 . i 
mounted within the optical! 



tate alignment. This arrangement I provides alignment in the X-Y 

deliclL 

j 1 u 



directions for the embedde< 



the connector housing 60 wij ihout 
ups, because the pins 52 p 
In Fig- 5A first 



in the cavity 50 with respejbtj tbo|t! 

. i 1 i 
:ioiped 



plate 51 is accurately pos 
52 in the holes 53 . Subse 



plate 51 to cavity and the 
are aligned by the first p 



CB 1 3 j 



r. *i 

With 



The 1 ferrule assembly 9 is movably 



pvide 



s 



the plate 51 makes the sepa- 



of the plate 51 and protrude 
dashed portions in Fig. 5B) . 



boafd j connector assembly 8 to facili- 

t ' LI s 



4, the ferrule assembly 9 and 
gnificant tolerance stack 



.location for these parts. 

. i «! I 

;he jalignment pins 52 are positioned 
e device 4- Next the ceramic 
iH>y fitting the alignment pins 



D3 



qufenply j; 

is installed by inserting tihe| pro 
assembly 9 in the cavity 5 

with the same alignment pinis 52 « ['Mm this embodiment both the 



e optical board connector 8 
fading portion of the ferrule 
0| such j fc&at the holes 24 cooperate 



:errule 



oip-Ang elements 52 - 



ft 

i 



assembly 9 to the device 4 
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25 



30 



35 



In Pig. 5B the P^ate 51 



:! 



'8 



PCB, e.g. by a pick and place 1 ! machine. In this embodiment the 

~ ||j i I } v 

alignment pins 52 can be manuf actlur ed very accurately with re- 



spect to the opening in thejj] plajt»e 

Pigs. 6A and SB 
merit of Pig. 5A. A PCB 3 co 
exposed by a cavity 50 



tially matching the size;o 
10 between the surface of the 



fl tie! c 



icerajru 



sihow as practical example of the embodi- 
>mpri;s.ei 

if pi 



si; an embedded device 4 that is 



The PCB 

e.g. a ceramic plate, that lis.] pfrpyided with an opening substan- 

avity 50. The distance D 
d ? ; plate 51 and the top of the 
thd and measures approximately 
f'itrst alignment pms 52 that 



embedded device 4 is well contrpll 
l.Stnm. The plate 51 receives j;hc 

cooperate with corresponding !3ecciip positioning elements 24 (not 



shown) 



In Pig. 7 , the o; 
connected optically to the 
gap G (see Pig. 1) between 
bres 40 and the device 4. "Ehe'l gap 



20 can be controlled with a de" 



rd connector assembly 8 is 
edded device 4, leaving a 
Ifche i[te|Silinal ends of the optical fi- 
le? preferably is 20 micron and 



14 



34, by e.g. snap fitting . 



Figs. 8A-8C illustrate! 



In Fig. 8B the ; h ijghJ den 



position elements 24 according* to 
to cope with thermal misalirament 
pecially relevant for large ajrfjav 
schematically displays misa^Lignmebp- 
40 in the ferrule plate 10 
embedded device 4 . j . jj 



W 

ferrule assembly 9 is showiji 

ond positioning elements! 2 3?. 

J 



for positioning a housing 6|L 

"DjticbaCL 
Ward 



is accurately positioned on the 



51 for exposing the cavity. 



s covered by the plate 51, 



ili:- plate 53 furthejr j:o|tnp]|:|ses positioning elements 60 

^ or.UHe embedded device 4. 



^iatiidm] lof e.g. 5 to 10 micron when 



connecting the housing 11 aSad! MaoTJisjJng 54. This mounting is fa- 
cilitated by employing the :yiouilti|ii.jg[ elements, such as latches 



In Fig 

ing elements 24 is showily 



8C a difj^rfeiit!! 

whe&realB 



wlltiiii 



fibres 40 constitutes a hig 

* ' if 

tioning elements 24 comprise; 1 



indicated by L and is clea3^Lyj| dependent on the position of the 
element 24 . ' 



lens 



hree'l alignment holes 24 positioned 



pi 



arrangement for the second 
t embodiment of the invention 
Such effects are es- 
s|;|of optical fibres. Fig. 8A 
between a terminated fibre 



fl 

Ydf f ects . 



Corresponding part 80 of the 

II 

djty ferrule plate 10 of the 
>!ptical fibres 40 and two sec- 

■ 1 

fiaximum thermal misalignment is 



jrangement of second position- 
fche plurality of optical 
[{fey array and the second posi- 



J 



th< 



with respect to the centre| 
ond positioning element 24 
centre C. The distance betlwoe: 
longer relevant for the in!f i.ueucs 
dicated by L. 

Finally in Pigs,, 
an optical board connector 



9Ajaln4 
eirib 



10 



ment multiple ribbon optical *A&els 7 are employed while using a 

single protruding fibre fixat: LUUct 9. 

■S J , 



plate 10 comprises second ipositiioiEn 

, _ ^. :-L ii .JjI 



shown in Fig. 8C as a resu 
fects can be reduced 



1: ,.oi 



{hi 



array.* By using a third sec- 
iient is controlled from the 
positioning elements 24 is no 
of thermal misalignment as in- 

tall 

i j 

'$B an alternative embodiment of 
8 is shown. In this enibodi- 



The single ferrule 
g elements 24 arranged as 
ch thermal misalignment ef ~ 
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1. Optical aligntfio^Lj 
connector (8) with a ferrul^ 
ity of optical fibres (40) ( a 
cavity (50) for at least oijie 
board (3) comprising first, 
characterized in that 
said circuit board (3) compri 
ity (50) and having an accua: 
cavity (50) and said ferrulje 
tioning elements (24) adap 
positioning elements (52) 
align said terminated optical! f ib 
vice (4) . ijh: 



2 • Optical alignmei 




|em comprising an optical board 
ly (9) terminating a plural - 
rcuit board (3) comprising a 
ed device (4) , said circuit 
ing elements (52) 

tplate (51) exposing said cav- 
sjition with respect to said 
jly (9) comprises second posi- 

Joperate with said first 

ill 1 

aijlable by said plate (51) to 
:|ljs (40) and said embedded de- 



wherein said first position! 1 : 
separate elements on or wife 

3 . Optical align 
wherein said plate (51) com] 
ate with said first position 
said plate (51) with respeot;! 

4. Optical aligrunJi 
wherein said plate (51) conjpofi 
(52) as alignment pins or. hi 

5. Optical alignm 
wherein said alignment pins 
board (3) . 

6. Optical alignniyiS: syl 
preceding claims, wherein sa: 
constitutes a high density!! 
elements (24) . comprise thre 
with respect to the centre;*! 

7. Optical ali 



[jiijem according to claim 1 # 
-Tents (52) are provided as 
I circuit board (3) . 
||em according to claim 2, 
ioles (53) adapted to cooper- 
^ments (24) and to position 



preceding claims, whereinj 'sal 
housing (60) for said embedctj 
35 position said optical board 



Jyfjfjem according to claim 4, 
rotrude into said circuit 




ijd cavity (50) . 
tern according to claim 1, 
aid first positioning means 



rr 



.\cdLp 

■ ■ II 



em according to any one of the 
ality of optical fibres (40) 
.nd said second positioning 
.ent pins or holes positioned 
aid array. 

em according to any one of the 
uit board (3) comprises a 
ce (4) adapted to pre- 
or (8) . 
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9. Optical alignment 
ig clairaa, wherein*, said: fdi 
plate (10) pr6t;rudiiig..fijx>i 
said cavity (50) : ! ! jj 



nent'i 



8 . Optical alignment system according to any one of the 

i k i \ 

preceding claims , wherein s^id ifesrrule assembly (9) is movably 
contained by said optical board!; connector !(8) 

I r 1 1 

9. Optxcal alignment s - 

preceding 
f errule 

within said cavity (50) 

10 » Optical alignment jl^steni according to any one of 
the preceding claims jy^^^ of optical fibres 

(40) constitutes a* tWb-^^r^- J ~ 
11. Optical aligi 



tern according to any one of the 
le assembly (9) comprises a 
said board connector (8) 



array o.f optical fibres, 
rstem according to any one of 



the preceding claims , wherein sailed ferrule* assembly (9) com- 



prises holes 
holes (20) 
(21) . 



(20) for termlhati: 



at : Iqast . o: 



12. Opt i c al al igniiijeiitj 

board connector (8) with a I fex 

plurality of optical fibres j (40lj 

for It leli 



said optical fibres (40) , said 
substantially straight edge 

stem comprising an optical 
e assembly (9) terminating a 
nd a circuit board (3) corn- 
one embedded device (4) , said 



prising a cavity (50) "faf — — - , ~ 

circuit board (3) comprising fii^p positioning elements (52) , 
_ _t 2^ „^ -, _ • ^|| is lovably contained by said 

jpmprises .second positioning 



anc 



wherein said ferrule as sen 
optical board connector (8) 
elements (24) adapted to c<b: 
elements (52) to align sale!' 
said embedded device (4) 

13. Ferrule assfet|Sbly/J|!S^ comprising second positioning 



pperatfp with said first positioning 
lated optical fibres (40) and 



elements (24) for use in a! 



systfem according to any one of the 



preceding claims . 

14, Plate (51) adaptec| 
tioning elements (52), for use 
of the preceding claims. 

15. Method for align: 
with terminated optical fibres 
prising first positioning .eGLeme; 



witii 



least, one embedded device 
- providing a plate (51) 

ded device (.4) arid po.slitidj 
to said cavity (50) suLh tjjjia 
ments (52) remain availabl! 




ito make available first posi- 
system according to any one 

an optical board connector (8) 
). and a circuit board (3) com- 
(52) arid a cavity (50) for at 
rising the steps of: 
^.n opening exposing said embed- 
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